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greater as an increasing area of the hull is wetted. The result is, as already
stated, that a ship's rolling characteristic is one of building up gradually,
due to succeeding wave impulses, then of dying away comparatively
quickly when out^of-phase conditions intervene. A contributing factor to
the damping down of a built-up roll is the fact that wave periods are rarely
constant for long and synchronisation of periods of both wave and ship
is therefore of short duration. Nevertheless it can, and frequently does,
exist for long enough to build up a dangerous degree of rolling, especially
in a "stiff" "ship having a large righting lever. The fact still remains,
however, that even a heavy roll is built up from a small beginning, the
initial wave impulse being small, and if the initial and succeeding impulses
can instantly be suppressed by some means then rolling can be reduced
to a negligible minimum by a small expenditure of power.

Stabilisation in relation to metacentric height

It will be appreciated that the amount of stabilisation necessary for
any given ship depends upon the relative positions of the centre of gravity,
and the metacentre, or position on the midship vertical line through
which, when the vessel is inclined, a vertical line passes upward from
the new centre of buoyancy. This distance, termed "metacentric height,"
is the measure of the ship's stability, and determines the extent of the
righting lever drawn through G at right angles to B'M to the point Z
(Fig. 11.31). Seamen refer to a ship having a large metacentric height
and righting lever, as a "stiff" ship. Though safe from the possibility
of capsizing, such a vessel rolls heavily and violently when wave and
rolling periods coincide and, apart from the discomfort to those on
board, may shift and damage cargo and semi-permanent fittings, including
boilers in their seatings. On the other hand a ship having a small meta-
centric height, and consequent small righting lever, is termed a "tender"
ship. While very much more comfortable for those on board, and less
likely to damage cargo and fittings by excessive rolling, a ship which is
tender to the point where the positions of the centre of gravity and
metacentre virtually coincide, may be a dangerous ship from the point
of view of capsizing when the effects of loose water on deck, or in double
bottom tanks, or of other unforeseen conditions, are experienced.

Both from the viewpoint of comfort and safety the metacentric height
should be as small as is consistent with prudence, and the same factors
should be borne in mind when considering the matter of stabilisation,
. for obviously the stabiliser, to be effective, must be capable of counter-
acting the maximum increment of roll to which the vessel is subjected
by wave impulses. The period of a vessel's roll lengthens in inverse
proportion to the square root of its metacentric height, so that the stab-
iliser will have less work to do in the act of stabilisation of a vessel with
a moderate metacentric height, than of a vessel having a large measure
of stability. With the Sperry gyro stabiliser a large ship having a reason-
able metacentric height can be stabilised efficiently with an installation
weighing only 1.5% of her displacement tonnage.

Early forms of ship stabiliser

The earliest form of stabilisation of seagoing vessels was that indirectly
provided by the sail area of a sailing ship which, with a steady wind of
a suitable force and direction, was sufficient to overcome the rolling